Recruitment of young people for epidemiologic research remains challenging, with marked decreases in the effectiveness of face-to-face, mail, and telephone recruitment methods. We report on the implementation and feasibility of an innovative and flexible approach used to recruit participants for a longitudinal cohort study about contraceptive use and pregnancy (the Contraceptive Use, Pregnancy Intention, and Decisions (CUPID) Study). Australian women aged 18-23 years were recruited using a range of online, networking, and offline methods, including social media (primarily Facebook (Facebook Inc., Menlo Park, California; http://www.facebook.com)), faceto-face events, distribution of promotional material, and media releases. Over the course of the 1-year recruitment period (beginning in September 2012), a total of 3,795 eligible women were recruited to complete the online survey, at a cost of approximately A$11 per participant. This sample was found to be broadly representative of the Australian population of women aged 18-23 years in terms of demographic characteristics, with the exception of an overrepresentation of tertiary-educated women (88.7% compared with 72.6%). This study demonstrated that although current recruitment strategies are required to be innovative and flexible in order to engage young people in epidemiologic research, representative samples can be achieved online at reasonable cost.
Editor's note: An invited commentary on this article appears on page 747, and the authors' response appears on page 750.
Recruitment of young people for health surveys is challenging (1, 2) . Falling response rates may be attributed to the changing technological landscape and a generational shift towards digital communication practices (2) (3) (4) . Current recruitment strategies aimed at young people must be innovative and flexible in order to achieve adequate samples for health research. Internet-based recruitment through social media has increased in popularity in recent times as a cost-effective way of attracting young people to participate in health research.
Internet-based recruitment (e.g., online forums, Facebook (Facebook Inc., Menlo Park, California; http://www.facebook. com), Twitter (Twitter Inc., San Francisco, California; http:// www.twitter.com)) has the advantage of reaching underrepresented populations such as people from culturally and linguistically diverse backgrounds, people in difficult-to-reach geographic locations, or people with disabilities (5, 6) . In the United States, Ramo and Prochaska (7) recruited a sample of 1,548 people aged 18-25 years for a study on tobacco and other substance use using Facebook advertising, at a direct cost of US$4.28 per completed survey. This study, however, was focused on a specific community subpopulation. The ability of social media to generate samples that are representative of the general population remains largely unknown. Only 1 Australian study (8) , which focused on young women, has evaluated the representativeness of a sample recruited for a cross-sectional general health survey through paid Facebook advertising. A total of 77% of women who responded to the advertising consented to participation in the study, and half of those who responded to the invitation completed the survey. The direct cost of advertising per compliant participant was approximately US$20. Demographically, these women were similar to a representative sample of young women recruited using a traditional stratified random sampling frame (including a slight overrepresentation of educated women) (9) .
With the decreasing effectiveness of traditional recruitment methods such as face-to-face recruitment, random digit dialing, and postal recruitment (3, 10, 11) , online recruitment methods may prove an effective way to recruit young people. Social media, in particular, have been previously used for sexual health education for young people aged 16-22 years (12) . Online recruitment methods may therefore be useful for recruiting samples from the general population for research focused on sensitive topics such as sexual and reproductive health. However, specific information regarding the ability of online methods to cost-effectively generate adequate samples for longitudinal research is lacking. Likewise, despite the popularity of online recruitment, little is known about the generalizability of findings achieved through these methods (i.e., sample representation). Using a longitudinal study of contraceptive use and pregnancy intentions among young Australian women as the case study, we describe the methods and feasibility of gathering a longitudinal population-based sample using online and offline recruitment methods and assess the demographic representativeness of this cohort in comparison with similar-age women in the Australian population.
METHODS

Overview of study design and objectives
The Contraceptive Use, Pregnancy Intention, and Decisions (CUPID) Study is a longitudinal population-based cohort study of young women living in Australia. The study will use 3 waves of online self-report surveys conducted at 6-month intervals. To date, 1 wave of data has been collected (2013), with two 6-month follow-ups in progress. The overarching aim of the study is to understand the factors predicting unintended pregnancy in young women despite the widespread availability of contraception.
The baseline survey focused on specific themes, including demographic characteristics (e.g., work/study status, highest educational attainment); knowledge about and attitudes toward contraception; sexual and reproductive health histories; and use of health services. The majority of items were quantitative (with fixed response options). However, some questions asked participants to expand upon their survey responses using free text (e.g., "Please tell us more about . . ."). At the end of the survey, participants were asked to elaborate on issues important to them relating to pregnancy plans/experiences and contraception (i.e., "Is there anything else you would like to tell us about: contraception (protection)-your plans for pregnancyor your experience of pregnancy?").
The study is being conducted by the University of Queensland and the University of Newcastle, in partnership with Family Planning NSW (Ashfield, New South Wales, Australia) and Bayer Australia Ltd. (Pymble, New South Wales, Australia). This project has received ethical approval from the University of Newcastle, University of Queensland, and Family Planning NSW ethics committees.
Participants
The initial target population was young women aged 18-23 years living in New South Wales, the most populated state in Australia. Over the course of the recruitment period, in order to reach cohort targets (coupled with requests to participate from young women outside the geographic inclusion criteria), the cohort was expanded to include all young women residing in Australia (i.e., Australian citizens, permanent residents, and temporary residents such as international students). Specifically, recruitment was extended to include women from Queensland in February 2013 and women from the remaining states (Victoria, South Australia, Western Australia, and Tasmania) and territories (Australian Capital Territory and the Northern Territory) in May 2013. Depending on the time of recruitment, the inclusion criteria for the study were: 1) being aged 18-23 years and living in New South Wales; 2) being aged 18-23 years and living in New South Wales or Queensland; or 3) being aged 18-23 years and living in Australia.
Sample recruitment
Following pilot recruitment of women from New South Wales via a stratified random sampling frame involving postal invitations distributed by Medicare Australia (Australia's national health insurer), the recruitment strategy for the main cohort was substantially modified because of the very poor response rate and high cost (10) . A broad approach was taken to recruitment of the main cohort (n ≈ 2,000), with participants recruited through a range of online and offline methods. An overview of the recruitment methods used is provided in Table 1 .
Online recruitment. Based on findings from our pilot study, which suggested that social media was the only way to engage young women's attention (13) , social media and the CUPID website provided the main focus of the recruitment campaign. Paid Facebook advertising was the predominant recruitment strategy used. Between October 2012 and June 2013, Facebook advertisements targeted toward young women meeting the general study inclusion criteria (at the time of recruitment) and meeting the company's guidelines (14) were displayed in the right-hand column of the Web page. Facebook ads involved a short 25-character tag line (e.g., "Who cares? We do!", "Contraceptive issues?"), a relevant image, and text (up to 90 characters) describing the study's purpose (e.g., "Let's talk about it! Tell us your experiences with using or not using contraception. Win prizes!", "Find it hard to get the right one? Satisfied? Don't use it? We want to hear your story!").
In the initial stages of recruitment, ads were generally run from Thursday to Sunday, with a maximum budget of A$20 per day. A "cost-per-click" method rather than a "cost-perthousand-impressions" method (15) was chosen to encourage potential participants to click through to the CUPID survey. The maximum cost-per-click set was adjusted daily based upon information provided by Facebook regarding competition for space for our target population. This practice ensured maximum exposure of the CUPID Study. Likewise, the daily maximum advertising budget and length of advertising (i.e., number of days) increased over the recruitment period (up to A$200 a day). This occurred primarily because of changes in the way paid ads were viewed on Facebook. In June 2013, in conjunction with viewing ads in the right-hand column, ads were able to be viewed within the potential participant's newsfeed. This allowed greater access to the study population, since this form of advertising could be viewed on portable devices (e.g., mobile phones). Newsfeed adverts were similar to right-hand column ads, except for the addition of a link description of up to 200 characters. This extra space allowed us to provide information regarding the confidentiality of responses. The difference between right-hand column and newsfeed advertising is illustrated in Web Figure 1 (available at http://aje.oxfordjournals.org/). As the costs associated with advertising using the newsfeed approach were substantially lower (e.g., a mean cost-per-click of A$1.04 for right-hand column ads as opposed to A$0.37 for the newsfeed) and resulted in higher click-through rates (CTRs; calculated as the number of clicks divided by the number of impressions), all subsequent ads were displayed using only the newsfeed method. For example, an average CTR of 0.020% for the right-hand column and 2.127% for the newsfeed was achieved.
In the latter stages of recruitment, participant demographic characteristics (including age, state, marital status, and educational level) were monitored against 2011 Australian Bureau of Statistics census data. Facebook ads were then targeted in an effort to achieve a sample that was demographically representative of Australian women within this age group. In this study, "demographic representativeness" refers to the distribution of sample characteristics being similar to that of the general target population as opposed to representative in the statistical sense. Specifically, throughout the recruitment process, ads were targeted by state, age, geographic location, occupation, and socioeconomic disadvantage (see Web Figure 1B ).
Of the 18 Facebook ads posted (including 11 newsfeed ads), those that were targeted toward more specific criteria than age 18-23 years and residence in Australia performed better than general ads for both right-hand column and newsfeed displays. Mean CTRs for the right-hand column ads ranged from 0.019% to 0.041%. These figures are comparable to those of other studies focused on young adults (7, (16) (17) (18) . The most successful right-hand column ad (see Web Figure 1A , "Contraceptive issues?") targeted women interested in reproductive health, birth control, and safe sex (peak CTR = 0.077%), while the poorest-performing right-hand ad was general (i.e., it asked all women within the age criteria in New South Wales to talk about their contraceptive experiences). Mean CTRs for newsfeed ads ranged from 1.302% to 3.509%. The most successful newsfeed ad was targeted toward women living in South Australia, Western Australia, and Victoria who were 23 years old (see Web Figure 1B , "Contraceptive issues?"). This ad received a peak CTR of 5.320%. While there is a limited amount of published data about the use of newsfeed ads within this population, these figures are comparable to those of a recent study (19) .
To supplement the paid Facebook advertising campaign, advertisements were also placed in the "Volunteer Jobs" section of the free classified advertising website Gumtree (eBay International AG, San Jose, California; http://www.gumtree. com). Five ads were used (see Web Figure 2 for examples), and they were rotated regularly across a number of geographic regions (e.g., Broome, Adelaide, Ipswich). In all, 67 Gumtree ads were displayed. Advertising ran consecutively from May 2013 through September 2013.
Other free online forms of advertising included Tweeting about the study recruitment to CUPID followers (including politicians, women within the study age group, and media personalities/organizations), like-minded organizations focused on sexual health or pregnancy advocacy, or influential individuals in the field of sexual health; posting ads on the CUPID Facebook page and making requests to post on other community Facebook pages; and posting ads on online forums targeted toward young women (e.g., forums on pregnancy and parenting, health, and life-stage events such as weddings). During the recruitment period, 177 Tweets were distributed to CUPID followers (n = 189). This included 42 recruitment-specific Tweets and 135 general Tweets focused on engaging followers with regard to sexual and reproductive health topics. Similarly, the CUPID Facebook page received 1,931 "likes," with 15 recruitment-specific posts and 67 topic-based posts being displayed. Importantly, the inclusion of newsfeed advertising from June 2013 onward resulted in a 95% increase in traffic to the CUPID Facebook page. The spike in traffic is demonstrated in Web Figure 3 .
Networking recruitment. E-mails (n = 7) promoting the study were distributed to colleagues and potential participants by the CUPID investigators to create a "snowballing" effect. CUPID participants were also asked to refer friends. Paid access to a market research company consumer database was also used on one occasion, but there was no evidence that this resulted in a higher participation rate than other methods (see Figure 1 , November 2012 completions).
Offline recruitment. Offline methods complemented the online recruitment approach. These included press releases, radio interviews, posters displayed in prominent places (e.g., health services), and direct promotion through the distribution of postcard-sized information flyers to organizations such as women's health and sexual health clinics. Face-to-face recruitment was also employed by attendance at university events. Stalls were set up at Orientation Week events in New South Wales and Queensland (University of New England, University of Queensland, Queensland University of Technology, and Charles Sturt University) and at the University of Newcastle Health Fair. Promotional information about the CUPID Study was included in conference satchels at 2 national Australian conferences (the National Rural Health Conference and the Australian Women's Health Network Conference). The online, networking, and offline recruitment methods employed (excluding paid Facebook advertising) were primarily implemented in the earlier phases of recruitment (i.e., prior to "newsfeed" advertising in June 2013) when recruitment was slow. Following the changes to Facebook procedures, Facebook advertising elicited a higher number of participants and required little supplementation (see Figure 1) .
Procedure
Potential CUPID participants were directed to the CUPID survey by being asked to navigate to or open the CUPID Web page and click the "survey" directory (in the case of print/ audio material), or via hyperlinks in e-mail correspondence or advertisements on Facebook. Potential participants were instructed to read the CUPID information flyer and associated Frequently Asked Questions, as well as the Participant Information Statement, before initiating the survey (see Figure 2 ). This material included information about participant eligibility, study requirements, potential participant risks, and the financial incentive scheme (i.e., participants who completed the survey were entered in a lottery to win 1 of 40 A$20 gift cards). A free call number was also provided for women to access additional project-related information.
After reading the information statement, potential participants were asked to access the online CUPID survey, provide formal consent (by reading the online consent form on page 1 of the survey and checking "yes"), and enter their date of birth for assessment of age eligibility. Once study eligibility had been established, participants were required to provide additional personal details, such as an e-mail address (necessary for follow-up), before beginning to answer the study-specific survey questions. Additional voluntary personal contact details, including postal addresses and mobile phone numbers, in conjunction with secondary contact details, were requested at the end of the survey. These details were necessary to follow up participants with incorrectly entered e-mail addresses (n = 90).
The survey took approximately 10 minutes to complete, and participants were able to skip questions that did not relate to them. For instance, if a participant had never engaged in sexual activity or had never been pregnant, the survey programming automatically skipped all connected questions. Participants who had initiated the survey but had not completed the survey received an automatic reminder (with a link) to complete their survey at a later date. Participants received up to 4 reminders. Automatic reminders were sent at 1 week, 1 month, and 3 months. A final reminder was sent by the Project Coordinator prior to the cessation of recruitment. Recruitment of the cohort began on September 17, 2012, and ceased on September 17, 2013.
Statistical analyses
Participant demographic characteristics, including age, educational attainment (20) , area of residence (21), marital status, and employment status, were compared with the Australian Bureau of Statistics 2011 census data to assess the demographic representativeness of the CUPID cohort. Data on all variables are reported as frequencies. Data on basic sexual and reproductive health factors are also reported as frequencies for categorical variables and as means (with standard deviations) for continuous variables. Analyses were performed using SPSS, version 20 (SPSS Inc., Chicago, Illinois).
RESULTS
Study participation
A total of 3,810 women provided consent and initiated the survey. Following verification of date of birth, 14 women were removed because of age-ineligibility (i.e., an inaccurate date of birth was provided or a time lag between survey consent and completion meant that they were no longer eligible). Data from 1 other participant were also removed due to inconsistent responses. The final sample included 3,795 women. Of these women, 3,731 (98.3%) completed at least 1 survey item, and 3,509 (92.5%) completed the entire survey.
Cost
The direct recruitment costs are shown in Table 1 . Facebook advertising was the main recruitment method utilized and accounted for 68.5% of the total cost. Based on these figures, the cost per participant was A$10.98 for survey initiation and A$11.88 for total survey completion. Staffing costs (not reported here due to variation between institutions and pay rates) were involved in setting up and maintaining the project's social media. However, automated systems kept these costs to a minimum (less than 0.1 full-time equivalent). Oversight for recruitment was provided by the Project Coordinator with only a small amount of research assistance.
Sample representativeness
The method of recruitment did not allow us to produce a response rate or allow for comparison between responders and nonresponders. However, comparisons with the Australian Bureau of Statistics 2011 national census data suggested that the CUPID sample was broadly demographically representative of Australian women aged 18-23 years, with the exception of overrepresentation of tertiary-educated women (see Table 2 ). Specifically, the CUPID cohort was diverse in terms of age and relationship demographics. A slightly higher percentage of the CUPID cohort was in some form of employment compared with similar-age Australian women (68.3% vs. 62.3%). Importantly, women who completed the CUPID survey were more likely to have completed secondary schooling or above than women from the general population (88.7% vs. 72.6%). Additionally, while there was a proportionate geographic distribution of participants from each state compared with the census data, women from major metropolitan areas were underrepresented compared with similar-age women (63.6% vs. 74.5%).
Sexual and reproductive health characteristics
Sexual and reproductive health characteristics are shown in Table 3 . Likewise, Table 4 shows the forms of contraception a Among participants who were sexually active and not currently pregnant or trying to conceive (n = 3,227).
b Participants were able to select multiple items; therefore, percentages do not add up to 100.
used at the last sexual encounter (intercourse) for participants who were sexually active and not currently pregnant or trying to conceive (n = 3,227).
DISCUSSION
Participant recruitment remains a major challenge for researchers, particularly when recruiting young people. This study provides support for adjusting recruitment methods in line with generational shifts in communication practices. Using online recruitment, supplemented with offline methods of recruitment, we were able to successfully engage young women to complete a survey about contraceptive use and pregnancy. We were able to exceed our cohort target of 2,000 young women by 90%, while remaining within our budget. The cohort was found to be demographically (broadly) representative of women aged 18-23 years from the Australian population. The findings of this study have widespread implications for the recruitment of young people for online surveys, particularly those focused on sensitive issues such as contraception and unintended pregnancy.
The successful application of online methods, either exclusively or in combination with offline methods, is supported by other research (7, 8, 16, 22, 23) . Gordon et al. (22) found that the combination of Google advertising (Google AdWords, Mountain View, California; http://www.adwords. google.com) and mailing to media outlets was most successful in the recruitment of 2,523 men and women (mean age = 37 years) into a smokeless tobacco cessation program. Meanwhile, Arcia (23) successfully used Facebook advertising in the United States to recruit 1,075 nulliparous women aged 18-44 years for an online survey about childbirth preferences. Similarly, Facebook advertising was a key recruitment method in this study. Despite previously reported concerns about access to the Internet and social media and the financial costs associated with accessing an online survey (13), we found little evidence for this. Participants actively engaged in discussion with other young women around the questions posed in our Facebook ads (e.g., contraception issues). Likewise, although young women previously suggested that small incentives were important for participation in a study of this type (13), our later Facebook advertising (which saw the greatest spikes in survey initiation) focused solely on the benefits of the findings for other young women. High visibility of the study in the newsfeed may have been of primary importance to study initiation. Motivation to participate may have also been a result of the topic area and the goal of advancing knowledge about sexual and reproductive health for young women. During the recruitment phase, young women were encouraged to "like" the CUPID Facebook page. Consequently, participants voluntarily continued to engage with the project beyond the context of the online survey.
Importantly, the recruitment of this cohort was affordable, at a direct cost of A$11 per participant. This cost was significantly lower than that obtained in our pilot study, which used a traditional form of recruitment. Using mailed invitations to young women in New South Wales via stratified random sampling from a national health insurer database, we were only able to recruit 54 participants (out of 872 valid invitations) at approximately A$100 per participant (10) . While exact cost comparisons with other research relying on social media as the main (or sole) recruitment method are difficult to make because of differences in study topics and target demographics, our recruitment costs were substantially lower than those previously reported in Australian studies of young women (A$20.14) (8) and were comparable to costs associated with recruiting young US women for pregnancy research (US$11.11-$16.52) (23). While we were able to recruit more than double our target number of participants within a similar time frame, our cost per participant was higher than that found in a US study (US$4.28) that focused on substance abuse among adults aged 25 years and under (primarily males) (7) . Despite this, our study adds important information about ways to recruit adequate samples of young people, particularly for sexual health research, at low cost using both online and offline methods.
While we were able to generate an adequate sample to allow for potential attrition in the follow-up surveys, it is important to be able to generalize study findings. In this study, we were able to achieve a broadly demographically representative sample through our chosen recruitment methods, despite changes in the geographic inclusion criteria throughout the recruitment process. In particular, we had good representation of women across each of the target ages, as well as representation from regional and rural areas. This will enable us to assess issues associated with geographic location and access to services for contraceptive purposes. Notably, the use of online recruitment appeared to overcome issues associated with the reluctance of young people to participate in scientific research (2) by appealing to young women through the use of targeted advertisements in a more convenient communication channel. The use of paid Facebook advertising allowed us to monitor participant demographic characteristics and target subsequent advertisements accordingly. This form of recruitment allowed us to run advertisements simultaneously to ensure that typically underrepresented populations (e.g., economically disadvantaged and rural women) would be included. A targeted recruitment approach is supported by Ramo and Prochaska (7), who were able to reach persons who were unmotivated to stop smoking within the next 6 months (a typically challenging subpopulation to recruit).
A large portion of the sample consisted of young women who had completed their secondary education. Overrepresentation of educated women has been found in other populationbased studies (8, 9) . While we made attempts in the latter stages of recruitment to reduce this disparity (e.g., by targeting Facebook ads to women living in lower-socioeconomic status areas), we were unable to reduce it altogether. We did, however, achieve a distribution of educational qualifications similar to that of the Australian Longitudinal Study on Women's Health, which used a stratified random sampling frame (designed to maximize sample representation) to achieve a sample of women aged 18-23 years in 1996 (24) . Socioeconomic disadvantage (including educational attainment) is associated with increased risk of adverse reproductive health outcomes (25, 26) ; therefore, in further analyses, we will apply sample weights where appropriate. A further limitation of the study is potential selection bias, with participants being selected into the study based upon factors that were not examined (e.g., mental health) or as a result of interest in the topic area. Further research is required to examine factors associated with motivation to participate in sexual and reproductive health research.
The findings of this study have important implications for the recruitment of cohorts involving young people to participate in online surveys, particularly those focused on sexual activity, contraception, and pregnancy. Although the CUPID survey involved sensitive questions regarding sexual history and adverse pregnancy outcomes, we were able to generate a demographically representative sample of almost 3,800 young women at low cost. Future research is required to assess attrition rates associated with recruitment of samples through primarily online methods for contraception and pregnancy research. While attrition within this age group has previously been attributed to high mobility (24) , the portability of social media may assist in retaining study participants. Importantly, however, although more innovative methods are required to engage young people, broadly demographically representative samples for epidemiologic research can still be obtained at reasonable cost.
